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httpA novel percutaneous double-lumen stent graft
technique for treatment of chronic type B aortic
dissection under local anesthesia
Sophie Wang, BS, and Mahmoud B. Malas, MD, MHS, Baltimore, Md
We present a novel endovascular technique for treatment of chronic dissection with abdominal aortic aneurysm whereby
multiple overlapping stent grafts are placed in parallel in the true and false lumens in a 65-year-old woman. The use of
multiple stent grafts within each lumen allowed total aneurysm exclusion and prevention of false lumen reperfusion while
the parallel placement preserved ﬂow in both lower extremities. Postoperative imaging showed complete exclusion of the
aneurysm with patency of all aortic branches and no evidence of endoleak. The success of this novel procedure demon-
strates feasibility of parallel stent graft implantation in both true and false lumens. (J Vasc Surg Cases 2016;2:73-6.)The current treatment approach for chronic type
B aortic dissection typically involves conservative medical
management. However, many of these patients will go on
to develop aneurysmal degeneration because of residual
blood ﬂow into the false lumen.1 The risk of rupture in
these patients is high, and surgical intervention can be
indicated, especially if patients become symptomatic or
show rapid aneurysm dilation or dissection progression.2
Traditionally, open surgery has been used to replace
the diseased aorta. Although these procedures have had
success in treating chronic dissecting aneurysm, they are
associated with higher rates of mortality and morbidity,
including stroke, myocardial infarction, renal failure, and
paraplegia, especially in patients with comorbidities.3
Endovascular repair is an alternative for those who cannot
tolerate open repair. However, the thickened intimal ﬂap,
multiple fenestrations in the dissection ﬂap, and commu-
nications of ﬂow in chronic aortic dissections make it
difﬁcult to achieve full aneurysmal exclusion with endo-
vascular aneurysm repair (EVAR). Here we present a
new technique for aneurysm repair with the side-by-side
placement of multiple overlapping stent grafts in both
the true and false lumens of a chronic type B dissecting
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A 65-year-old woman was referred in 2013 for an abdominal
aortic aneurysm with chronic type B dissection measured at 4.2 cm
on duplex ultrasound examination. Immediate surgical interven-
tion was not indicated for the stable aneurysm at the time. Her
risk factors included hypertension, diabetes, coronary artery dis-
ease, and end-stage renal disease on hemodialysis. She had two
prior surgeries: a thoracic EVAR for acute aortic dissection
6 months prior, complicated with vocal cord paresis due to pro-
longed intubation; and a coronary artery bypass graft 2 years
ago. The aneurysm was monitored and managed medically with
hypertension control for 2 years. Duplex ultrasound examinations
every 6 months showed steady growth of the aneurysm until early
2015, when the patient began complaining of new-onset back pain
that was not explained by other disease.
The patient gave informed consent and was admitted for
EVAR. Preoperative computed tomography (CT) angiography
showed an aneurysm measuring 5.6 cm (Fig 1). The calciﬁed
dissection ﬂap was seen immediately distal to the previously placed
thoracic stent graft and extended to just proximal of the aortic
bifurcation. The celiac, superior mesenteric, and left renal arteries
originated from the true lumen, whereas the right renal artery and
distal aorta were fed from the false lumen. Both true and false
lumens were noted to opacify equally. The thoracoabdominal
aortic course was noted to be highly tortuous with a proximal
neck length of 15 mm, with an angle >90 degrees (Fig 2).
Given the patient’s risk factors and unwillingness to be intu-
bated, open repair requiring general anesthesia was deemed too
risky. Another option was to cut the septum using the “cheese
wire” technique by passing the wire from one lumen through
the fenestration seen at the level of the renal arteries, snaring it
from the other lumen, pulling both ends of the wire, and proceed-
ing with a conventional EVAR procedure.4 However, this proved
to be nearly impossible during diagnostic angiography because of
vessel tortuosity in that region. Other endovascular options, such
as a femoral-femoral bypass with contralateral iliac embolization,
were also considered; however, this would have necessitated
embolizing the false lumen, which would have been challenging
with the calciﬁed dissection ﬂap. Given the patient’s challenging73
Fig 1. Preoperative computed tomography (CT) angiogram
shows a 5.6-cm aneurysm.
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stenting of both false and true lumens under local anesthesia.
Technique. Under local anesthesia, with the patient supine,
right and left femoral access was established under duplex ultra-
sound guidance. Perclose devices (Abbott Vascular, Santa Clara,
Calif) were predeployed on each side. Under ﬂuoroscopy, guide-
wires were advanced into the true lumen from the right access
and into the false lumen from the left access, then replaced with
Lunderquist stiff wires (Cook Medical, Bloomington, Ind). The
repair was initiated distally; a 12F sheath was placed over the Lun-
derquist, and a 16-mm  18-mm  13.5-cm Gore Excluder iliac
stent graft (Gore limb, PXL161207; W. L. Gore & Associates,
Flagstaff, Ariz) was then advanced into the true lumen and
deployed proximal to the right internal iliac (Fig 3).
All stent grafts used for the repair were oversized 10% to 20%
based on preoperative measurements of true and false lumen diam-
eters on axial CT slices. On the basis of these preoperative mea-
surements, the second stent graft placed in the true lumen
needed a larger proximal diameter than 16 mm. The deployment
thread and cone tip of another 16-mm  18-mm  13.5-cm
Gore limb were cut, and the undeployed stent graft was removed,
reversed, and reloaded to allow an 18-mm proximal diameter. This
reversed stent graft was then advanced into the true lumen and
deployed proximal to the ﬁrst stent graft. Although this second
endograft was intended to reach the inferior margin of the renals,
the extreme tortuosity of the iliac and aneurysm neck made that
difﬁcult to achieve, so a third unreversed 16-mm  18-mm 
11.5-cm limb was advanced and deployed just inferior to the distal
renal, resulting in three overlapping stent grafts in the true lumen.
We ensured 3- to 5-cm overlap zones for all three limbs. Angiog-
raphy was performed and showed good ﬂow through all limbs with
no endoleak.
The false lumen was slightly larger in diameter. A 16-mm 
20-mm  13.5-cm Gore limb was advanced in the common iliac
and deployed proximal to the left internal iliac in the false lumen.
A second overlapping 16-mm  16-mm  11.5-cm Gore limb was
then advanced more proximally, to the level of the most proximal
limb within the true lumen, and deployed infrarenally to achieve
coverage to the level of the renals in both lumens.After simultaneous ballooning of all limbs in both lumens,
completion angiography was performed (Fig 3). Flow to both iliac
arteries was preserved, and the aneurysm sac was completely
excluded with no endoleak into either lumen. The celiac trunk,
superior mesenteric artery, and left and right renal arteries were
all patent. Complete homeostasis was achieved with tightening
of the Perclose sutures bilaterally. The patient had palpable pedal
pulses bilaterally.
Postoperative course. The patient was monitored overnight
and discharged the next morning. Two days after the procedure,
she returned complaining of abdominal and back pain. CT
revealed evidence of a small type I endoleak from the proximal
seal zone in the true lumen. An additional 16-mm  18-mm 
13.5-cm Gore limb was advanced into the true lumen, overlapping
the previously placed endografts and deployed so that the seal zone
was extended about 1 cm, covering the renal oriﬁce. A completion
angiogram still showed evidence of a leak, so a Coda balloon cath-
eter (Cook Medical) was used to gently balloon the limb proxi-
mally to achieve better sealing. Final angiography was
performed, with no evidence of endoleak.
The 3-month follow-up of the patient after revisional repair
showed that she was able to return to her daily routine, with no
complaints of back pain or bowel dysfunction. CT showed stable
repair with no evidence of endoleak and stable 5.6-cm aneurysmal
sac with no expansion noted (Fig 4).
DISCUSSION
The safety and efﬁcacy of endovascular repair of
dissecting aneurysms have been proved in multiple
studies.4-6 The general approach involves placing a stent
graft into the true lumen, which compresses the intimal
ﬂap against the native wall and allows thrombosis to occur
in the false lumen. Recent work by Simring et al and
Watanabe et al has demonstrated the feasibility of stenting
the false lumen in cases with compressed true lumens.7,8
However, EVAR can be limited by several factors.
Although the intimal ﬂap ﬁbrosis in chronic dissecting
aneurysm can provide more stability for placement of stent
grafts than in the fragile acute dissection, the ﬁbrosis limits
true lumen dilation.7 A long dissection ﬂap and the pres-
ence of numerous fenestrations between the lumens also
complicate EVAR by increasing the risk of distal reperfu-
sion and aneurysmal expansion.
In our patient, the calciﬁed state of the intimal ﬂap and
equal ﬂow in both lumens made it infeasible to place a stent
in only the true or false lumen. The presence of multiple
fenestrations also made it difﬁcult to achieve full exclusion
with a single endograft. The fenestration at the level of the
renal arteries had been considered a window through
which the cheese wire technique might be employed, but
the tortuous anatomy made that impossible. Given the
extension of the septum to just proximal to the aortic bifur-
cation, the decision was made to extend the coverage into
the iliacs to prevent retrograde reperfusion of the aneurysm
distally. Multiple endografts were therefore used in each
lumen with proper overlap to cover the long dissection
ﬂap and associated intimal tears, based on recent work on
overlapping different-sized stents by Huang et al.9
Fig 3. Intraoperative angiogram shows advancement from right femoral access to true lumen (left). Completion
angiogram shows ﬁve stent grafts placed with intact ﬂow into iliac arteries and patent aortic branches (right).
Fig 2. Preoperative computed tomography (CT) angiogram shows aortic dissection extending from just distal to stent
graft from the previous thoracic endovascular aneurysm repair nearly to the level of the aortic bifurcation.
JOURNAL OF VASCULAR SURGERY CASES
Volume 2, Number 3 Wang and Malas 75A similar technique has been reported with the Nellix
Endovascular Aneurysm Sealing System (Endologix,
Irvine, Calif). This device includes two parallel stent grafts
surrounded by endobags ﬁlled with a biostable polymer
that expands to further exclude the sac. However, Nellix
is not currently approved for use in the United States and
is still under investigation. Moreover, this device isdesigned for standard abdominal aortic aneurysm repair
and not for the treatment of dissection.
Current techniques and previous cases have involved
stenting of either the true or false lumen. This case presents
a novel technique of side-by-side stenting of both lumens
in treating chronic type B dissecting aneurysms. This tech-
nique is best applied in certain cases of chronic dissection,
Fig 4. Postoperative computed tomography (CT) shows parallel
stent grafts placed in both true and false lumens.
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as well as adequate outﬂow such that each lumen
completely feeds one leg or both lumens feed both legs,
as in our case.
Parallel stenting has the advantage of preventing distal
reperfusion of the aneurysm from the false lumen as both
sets of stent grafts serve as conduits to the iliac arteries,
completely bypassing the aneurysm. Another advantage
of this technique is that it can be performed completely
under local anesthesia, allowing more high-risk patients
to undergo endovascular repair. Besides the unique
anatomic parameters needed to make this technique
feasible, another consideration is the potential dilation ofboth lumens over time, given the oversizing of the stent
grafts deployed. To that end, oversizing was minimized
in this case, and it will be necessary to monitor the midterm
and long-term durability of this technique. The short-term
results are promising, however, with good perfusion
through all abdominal aortic branches and no evidence of
endoleak on reinforcement. Further improvements to opti-
mize stent placement and overlap should be pursued in the
future.
CONCLUSIONS
This novel approach to endovascular repair of chronic
dissecting abdominal aortic aneurysm was successfully
performed with good early results, demonstrating the feasi-
bility of side-by-side parallel stenting of both true and false
lumens.
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